The Re-Os measurement methods were initially setup for rock samples, e.g. sulphides and 48 7 distributed into 12 glass bottles with 7.5 g of asphaltene placed into each bottle. This amount 151 asphaltene will permit 50 analyses if using 150 mg aliquots per Re-Os analysis. All of the 12 152 glass vials are retained at Durham University and can be obtained via David Selby, which is 153 expected to last for five to ten years. The asphaltene accounts for ~ 11% of the whole oil. For 154 the bulk separated asphaltene, the maltene was not recovered from n-heptane or measured for 155
Re-Os. Geochemistry (a member of the Durham Geochemistry Centre). The analytical protocols are 172 based on those developed in previous studies (Creaser et al. 1991; Shirey and Walker 1995; 173 Birck et al. 1997; Selby and Creaser 2001; Selby et al. 2007) . 174 175 8 The sample test portion sizes used for each Re-Os analysis were ~ 150 mg of whole oil and 176 maltene, ~ 120 mg of the individually separated asphaltene and ~ 150 mg for the 177 homogenised asphaltene powder. The solid asphaltenes were weighed using weighing paper. 178
The viscous crude oil and maltene were weighed in small glass vials (~ 3 ml and 4.5 g) and 179
then transferred into a pre-cleaned (with step 1 by 5% H 2 O 2 , step 2 by 8 mol l -1 HNO 3 , step 3 180 by high purity water) Carius tubes with the aid of ~ 1 ml chloroform, which was evaporated 181 at 60˚C. 182
183
After adding a known amount of 185 Re + 190 Os mixed tracer solution, the samples were 184 dissolved and equilibrated in Carius tubes using inverse aqua regia (3 ml 12 mol l -1 HCl + 6 185 ml 16 mol l -1 HNO 3 ) at 220 °C for 24 hrs. A solvent extraction methodology was used to 186 isolate the Os from the digested solution using 3 x 3 ml aliquots of chloroform. The Os was 187 then back-extracted from chloroform with 3 ml 9 mol l -1 HBr solution at room temperature on 188 an analogue rocker overnight. Then separated HBr solution was evaporated to dryness, with 189 the remaining Os fraction further purified by micro-distillation using the CrO 3 -H 2 SO technique. The purified Os fraction was loaded onto Pt wire filament and covered with ~ 0.3 191 µl of NaOH-Ba(OH) 2 activator solution (6 mg NaOH with 20 mg Ba(OH) 2 in 1 g of ultrapure 192
H 2 O) (Selby and Creaser 2001; Luguet et al., 2008 indicating a similar to normal distribution of the data set. The histograms and the probability 247 density curves of the isotope amount ratios are clearly similar to normal distributions, 248 although this is less so for the Re and Os mass fractions. Besides the choice of the bins, the 249 11 less than normal distribution of the Re and Os mass fraction data is also due to the higher 250 precision of the isotope amount ratios compared to the Re and Os mass fractions, which is 251 also reflected by the lower RSD values for isotope amount ratio measurements. 252
253
The RM 8505 crude oil has also previously been analysed for Re-Os data by Sen and 254
Peucker-Ehrenbrink (2014) and Georgiev et al. (2016) . Although slightly different methods 255 were applied, the results of these studies are consistent with the results of the present study. 256
These studies both applied HPA-S digestion instead of the Carius tube method. In addition, 257
Sen and Peucker-Ehrenbrink (2014) and Os mass fractions of the whole oil, the asphaltene fraction accounts for the majority of 325 the whole oil Re (~ 90%) and Os (~ 74%), with the remaining Re (~ 10%) and Os (~ 26%) 326 being bound in the maltene fraction ( Crude oil is a highly complex mixture of thousands of organic compounds and also water and 380 minerals in many cases (Berridge et al. 1968) . The intrinsic heterogeneity of liquid crude oil 381 is a major problem for the intermediate precision of Re and Os mass fractions and isotope 382 amount ratios (Heilmann et al. 2009; Ventura et al. 2015; e.g. Fe) . This is reflected by the 383 difference in Re-Os characteristics of whole oil samples in this study (Table 2) To avoid the influence of the heterogeneity of liquid oil, fine solid bitumen/asphaltene 399 powder, which is easier to homogenise and keep homogenised can be used instead. The 400 bitumen/asphaltene powder will still have typical petroleum sample Re and Os mass fractions, 401
and keep the character of generating carbon dioxide during digestion of liquid crude oil 402 samples. In fact, the ~ 90 g asphaltene in the form of homogenised fine solid powder yields 403 the lowest Re-Os mass fractions and isotopic data RSD values of all sample types in this 404 study. The precisions are also significantly reduced from the individually separated 405 asphaltenes -each of which is from ~ 1 g of crude oil in this study and subject to the 406 variation of asphaltene separation process (e.g. 
